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工艺的较佳反应条件。通过比较分析发现，PTSA 催化合成 EMQ 工艺在产物收
率、催化剂成本等方面具有明显的优势，但工艺总成本偏高（主要涉及反应时间
长、原料对氨基苯乙醚单耗高），故进一步对 PTSA 催化合成 EMQ 工艺进行了
系统的优化。综合考虑各种因素对反应的影响，确定 PTSA 催化合成 EMQ 较佳
的工艺条件为：以甲苯为溶剂，对甲苯磺酸为催化剂，反应温度 180℃，丙酮与
对氨基苯乙醚的摩尔比 3.12:1，反应时间 21 h。在此反应条件下，目标产物 EMQ
的收率可达 71.0%以上，产物选择性可达 0.93 以上，原料对氨基苯乙醚的转化率
























同时，本论文设计了 PTSA 催化年产 2400 吨 EMQ 的工业化方案，在工艺
流程确定、物料平衡图绘制、物料衡算、能量衡算以及主要设备的工艺计算等方
面进行了深入的探讨，为工业化高效、低成本生产 EMQ 提供了可靠依据。通过
成本核算，确定在本论文提出的工艺条件下，EMQ 的工艺成本为 20392 元/吨。




















As a preferred antioxidant in industries of feed, ethoxyquin (EMQ) is widely 
applied in many industries with excellent performance and low cost. Considering the 
defects in the synthetic process of EMQ as reported, for instance, long reaction time, 
complex post-treatment and high process cost, a simple, low-cost and optimal 
synthetic process of EMQ with p-phenetidine and acetone is proposed by 
investigating main factors which affects the reaction and optimizing process 
conditions in this paper. 
The three synthetic process of EMQ from p-phenetidine and acetone were 
explored in the presence of iodide, PTSA and PTSA/iodide as catalyst respectively. 
And the effects of molar ratio of acetone to p-phenetidine, solvent dosage, catalyst 
amount, reaction time and reaction temperature were investigated to determine the 
optimal reaction conditions. By comparison and analysis, the synthesis of EMQ in the 
presence of PTSA as catalyst stood out high yield of product and low cost of catalyst. 
But the synthetic process should be optimized and improved aiming at the long 
reaction time and high unit consumption of p-phenetidine. The results showed that the 
optimal reaction conditions were as follows: the reaction temperature, 180 ℃; the 
molar ratio of p-phenetidine, 3.12:1; the reaction time, 21 h. The conversion of 
p-phenetidine reached to 77.0%, the unit consumption of p-phenetidine was 0.649, the 
selectivity of EMQ reached to 0.93 and the yield of EMQ reached to 71.0% under the 
optimal conditions.  
Meanwhile, a recovery scheme of p-phenetidine washed and extracted by PTSA 
aqueous solution with low cost and high efficiency was determined to simplify the 
traditional post-treatment and reduce the process cost in this paper. The optimized rate 
of p-phenetidine recovery reached to 90.9%.  
Finally, the industrialized scheme (the synthesis process optimization of EMQ 
catalyzed by PTSA) which could produce 2400 tonnes EMQ product per year was 
















and the basic data of major equipments. The design result in this industrialized 
scheme could provide the basis for industrialized production of EMQ. The unit cost of 
EMQ production was 20392 yuan/t and new profit was 1000 yuan/t compared with 
traditional process. 
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